Although the concentration of free amino acids in biological tissue is relatively low, we include a discussion of their radiation chem istry because such studies have provided basic information in the develop ment of our understanding of the more complex radiation chemistry of pep tides and protein.
Amino Acids in Aqueous Solution
The radiolysis of water is well described. ' The formation of major decomposition products can be summarized in terms of the formula- 
The labile imino acid derivative produced in the disproportionation steps
5,6 hydrolyzes spontaneously H 2 0 + NH 2 =C(R)COO" -v NH* + RCOCOO~ (7)
The overall stoichiometry of reactions 2-7 gives
The yield of higher molecular-weight products from glycine and +• -alanine is low. Radicals of the type NH_C(R)COO disproportionate almost quantitatively as shown in steps 5,6. In the case of glycine a small +• -fraction of the NH.CHCOO radicals undergoes dimerization to yield 12 a,a'-diamino8uccinic acid COOH-CH 2 (NH 2 ) -CH 2 (NH 2 ) -COOH Since neither ethylamine nor (3-alanine were found to undergo the reductive deamination reaction 2, it was proposed that e adds to the C=0 bond of the a-amino acid and that the reduced intermediate then
The radical products of reactions 2,3 have since been studied quite ex tensively by the pulse radiolysis technique. The reaction sequence 2a
has also been observed in ESR studies of the reactions of photo-generated 18 electrons with amino acid in aqueous glasses at low temperatures.
With the aliphatic amino acids of higher molecular weight, i.e., Studies of product yields in the radiolysis of phenylalanine in neutral oxygen-free solution show that a major fraction of e is removed via the reductive deamination reaction 2. ' Recent pulse radiolysis studies indicate that ~50 percent of a reacts via 2 while the remainder aq 25 adds to the aromatic ring.
The OH radical reacts both at the a-carbon oo 26 27 position via 3 and also through ring addition. ' '
Comparison of the The evidence is that in the radiolysis of unsaturated ring systems a reconstitution reaction is involved" ' '
The presence of a second solute at concentrations sufficient to preferentially scavenge OH in these systems leads to an enhancement in the yield for solute destruction since the possibility for self protection 35 through water elimination (reaction 10) is precluded i.e. (17) is of course, an a,a'-diamino acid.
COOH-CH(NH 2 ) -CH 2 -S-S-CH 2 -CH(NH 2 ) -COOH
It is, in fact, the only a,a'-diamino acid found naturally in food proteins.
Amino Acids in the Solid State
The production of major products in the y-radiolysis of the simpler a-amino acids in the solid state has been shown to be consistent with the 13,21,22 reacion sequence:
e" + NH*CH(R)COO~ -ww-NH'tcH(R)C00 It appears that more work will be required before the mechanisms for cleav age of the peptide chain in concentrated solution are completely under stood.
CH(R)COKHCH(R)COO~ + NH*CH(R)CONHCH(R)COO~ •*• CH 2 (R)CONHCH(R)COO~ + NH*CH(R)CONHC(R)C00~ (32) 2NH"tcH(R)C0NHC(R)C00" ->• NHtcH(R) CONHC (R)COO~

Peptide in the Solid State
Main-chain cleavage with formation of amide and fatty acid func tions is also a major reaction in the radiolysis of peptides in the solid CO £0 state. * Preliminary studies of this reaction were made with the 59 62 N-acylamino acids, ' but subsequent work showed main-chain cleavage .
to be a major reaction mode in the radiolysis of the polyamino acids as 58 well.
For acetylglycine, acetylalanine and polyalanine, which have been studied in greater detail, the yields of major products (measured after In the following section we see that it is very likely that the a,ot'-diamino acids are formed in even higher yield in the radiolysis of solid protein. 
Enzymes and Proteins in the Solid
2R -»• R 2 (47) Since the activation energy for dimerization is less than that for ab straction, reaction 47 would be favored at low temperature. The higher molecular-weight product R, would be less volatile (or non-volatile) and would contribute less to the odor of the irradiated product.
